Analysis of isoaspartate in a recombinant monoclonal antibody and its charge isoforms.
Monoclonal antibody (mAb) therapy applications have been growing rapidly in recent years. Like other proteins, therapeutic mAbs can under go various enzymatic and non-enzymatic reactions that can affect their structural integrity and stability. Among the degradation reactions, isoaspartate (isoAsp) formation is one of the major sources of charge heterogeneity of mAbs. This paper reports the detection and quantification of isoAsp in a recombinant mAb and its charge isoforms resolved by cation exchange high performance liquid chromatography. The assay utilizes the enzyme protein isoaspartyl methyltransferase in conjunction with strong cation exchange separation and UV detection (at 260 nm) of S-adenosyl-L-homocysteine, which is produced stoichiometrically in the enzymatic reaction. The mAb is found to contain an average 0.2 mol of isoAsp per mol of protein, however, various charge isoforms were found to contain different levels of isoAsp. The most acidic isoforms contain approximately 0.7 mol of isoAsp per mol of protein, and no isoAsp is detected in the most basic isoform. It appears that the majority of isoAsp in the mAb is formed as a result of asparagine deamidation.